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An important goal of structural biology is to build-up the structures of higher-order protein-protein complexes 
from structures of the individual subunits. Often structures or higher order complexes are difficult to obtain by 
crystallography. We have used an alternative approach in which the structures of the individual catalytic (C) 
subunit and regulatory subunit (RIα(94-244)) of protein kinase A (PKA) were first subjected to computational 
docking, and the top 100,000 solutions were subsequently filtered based on amide hydrogen/deuterium (H/2H) 
exchange interface protection data. The resulting set of filtered solutions forms an ensemble of structures in 
which, besides the inhibitor peptide binding site, a flat interface between the C-terminal lobe of the C-subunit and 
the A- and B-helices of RI£\(94-244) is uniquely identified. This holoenzyme structure satisfies all previous 
experimental data on the complex, and allows prediction of new contacts between the two subunits. 
 
The procedure has many advantages over more conventional methods. It is much faster than de novo 
determination of the structures of the complex by crystallography of NMR. The H/2H exchange procedure 
provides a good estimate of conformational changes, which if undetected can lead to incorrect interpretations of 
the computational docking procedures. Most importantly, the method gives results that are subject to experimental 
testing by standard techniques such as mutagenesis. 
 
 




